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i ‘ -TITLE GTO ROM BOOTSTRAP TEST MAINDEC~11-DDGTO-B 


IDENTIFICATION 


PRODUCT CODE: MAINDEC-11-DDGTD-B-D 


VERIFY 
1, 1973 


MAINTAINER: | DIAGNOSTIC GROUP 
AUTHOR: RAYMOND SHOOP 


TAL EQUIPMENT CORP., MAYNARD, MASS. 


aD TQ PURCHASER UNDER A LICENSE FOR USE 
M AND CAN BE COPIED (WITH INCLUSION 


COMPUTE 
OF DEC’S COPYRIGHT NOTICE) SYSTEM, EXCEPT 
AS MAY OTHERWISE BE RoHyee tr WRITING BY BEC es EXC 


BF oI NE OSD SP Eada MOL 


ILITY FOR THE USE OR RELIABILITY OF 
D 8Y DEC. 
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2.1 


2.2 


4.1 


4.2 


S eeeeeeeemmeetinatineies seis tatoo 


THE DDGTD-8 DIAGNOSTIC PROGRAM IS WRITTEN TO BE USED AS AN AID 
TO HARDWARE DEBUGGING AND MAINTENANCE OF THE GTHO ROM 


THE AVAILABLE TESTS. ARE 
eRe = A OBTE Ge ToT Ne ioe 


REQUIREMENTS 


EQUIPMENT 

GTO DISPLAY PROCESSOR WITH ROM BOOTSTRAPVERSION 1 OR 2. 
STORAGE 

THIS PROGRAM USES MEMORY LOCATIONS 0-7776 + 16009-16776(8). 
LOADING PROCEDURE 


PROCEDURE FOR A NORMAL SINARY TAPE SHOULD SE FOLLOWED. 
STARTING PROCEDURE 


STARTING ADDRESSES 

0200 PROGRAM 0, ROM LOGIC TEST. 

0204 PROGRAM 1; ROM DATA DUMP ON CONSOLE TTY. 
0210 PROGRAM e, SINGLE ROM READ. 


SWITCH SETTINGS 


CONSOLE SW 1120 . ppt RUN (64. INTERATIONS/TEST) 
CONSOLE Si Aish , ae S SBPROGRAN INTERA RATION é 

CONSOLE SW O8= EST AS VERSION 2 ROM cae WORDS) 
CONSOLE SW O8=1 TEST AS VERSION 1 ROM (e5&. WORDS) 
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§. PROGRAM DESCRIPTIONS 


5.1 PRGO - LOGIC TESTS 
THE AOGIC. TESTS CONSIST OF 4 ROUTINES 10 TEST THE GT4O ROM 


§.1.1 ROUTINE DESCRIPTIONS 


ROUTINE TESTS 
Tl ae ag Ae OF GT4O ROM BOOTSTRAP 
Te DATA RELIABILITY 
T3 THAT oie ROM ‘etheoead TIMES OUT WHEN REFERENCED BY A 
TIP ere ; 
T4 HAT DATA FROM THE ROM IS CORRECT 


5.2 -PRG1 - ROM DATA DUMP . | 


THIS PROGRAM TYPES OUT THE Sl2./256. WORDS OF ROM DATA ON THE 
CONSOLE TELETYPE AND HALTS. 


5.3 _—-PRG2 = SINGLE ROM ADDRESS READ DATA LOOP 


THIS PROGRAM CONT ANUOURLY READS DATA FROM THE ADDRESS IN THE 
CONSOLE SWITCH REGISTER. 


THE PROGRAM W Y HALT ON ERROR. ‘THE PROGRAM DOES NOT 
CONTAIN FACILITIES FOR REPORTING ERROR ONDI TIONS. 
Mh Vy oe INTO A SCOPE LOOP, REPLACE THE ERROR 


PRGO TAKES APPROX. S SECONDS PER PASS. 
PROG] N/A 
PROGe N/A 





CRT Owe Dae Nee 


oF 
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Be 


O00 + 
: £3 


888 


b+ bbe 


ae 






-LIST ME, BIN 
-ENABL. , 


Ags 


AYRE POMEL 1s er so 


-LIST 
= 
C 


sEQUATE STATEMENTS 
PE=TRAP 
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DISPLAY REGIST: 
ACK SETTING = 
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ies IBEaRe ; jeg000 
yr, 001000 ee : i) 
toy Betbes ABrobe figknee: apse 256. Ror t pera 

172 OO1CO4 O06000 IMAGE: START  :STARTA HAGE 

173 O01 7 : 172002 ROOpLAY TATUS REGISTER 
174 00101 1 LLER: 1 8 OF FILL 

175 001012 09001 + PILONT: 10 

176 001014 000000 - -JONT: 

177 001018 | ’ DUMP: ne, 

178 001 CHARA: - 
ts8 Borges BERTRS: HOV sSTKPTR, 16 “SET STACK PTR 

18} ue 1350 re 8 Bes Be JSR C, SWITCH ;CHECK ROM VERSION 
183 ;PROGRAM O LOGIC TESTS 

185 901034 905037 001014 PRGO: CLR ;CLEAR PASS COUNT 

186 001040 012706 900500 PRGOR: MOV sSTKPTR, 26 
187 001044 012737 001040 002130 MOV eRGOR RET URN SEL TURN RODRESS. FOR SCOPE 
tee O0l0s2 Ols7s7 OOOH 1778 MOV TCNT, DADISPLAY {DISPLAY PASS COUNT 

130 ;TEST1 TEST ABILITY TO REFERENCE ROM WITHOUT TIMING OUT 
192 O01060 01 1099 Qs v A sGET S 

135 001064 pt 3700 raged V noe seFt ABDRESS ECUNTER 
194 001070 012737 001130 co0004 MOV *SET UP TIME OUT VECTOR: 
195 001076 011002. TIA: V (0) ORL, > REFERENCE 

13% 1100 . . TST (0)4 : 

1 1102 001016 -(0) , DUMP : 

198 001106 021010 CMP ), (0) : 
Bs Bitte 1 : BITB (O94, (0) : 

1 atte BpabeS abe #2, 40 s INCREMENT POINTER 
202 OO0ll22 005301 DEC x1 : DECREMENT RODRESS S COUNTER 
203 O01 ie 364 BNE TIA : H IF NOT FINISHED 
204 0011 03 TIB :60 TO S 

OS 001130 O22626 .  ERRORI: CMP (6)+, (6)¢ *REPOSITION STACK 
206 001132 ooo000 | HALT ; -  3ERROR, TIME-OUT ON ROM ADDRESS 
207 001134 900760 BR T1A :LOOP ON ERROR 
08 001136 104400 TIB: SCOPE 
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ei - sTEST2 TEST THAT ROM DATA CAN BE READ RELIABLY. 

213 901149 aie) 1000 T2: NOV ROHR x0 ‘ eo 

ste Batics 135 000004 V tongs, : If I OUT VECTOR 
21 Batis nite 001016 TeA: aby c sINITIALL 

iu i! o 

cig OBIS 1 pote | g ae 107 ROM DA pata | 
3 BBG api ans Bo t BRANCH TF EQUAL 

221 001176 900000 ERROR: HALT a ‘bara ERROR 

$55 Bt Spe Banos. novo1e TeB: BIC -(0) , DUMP *CLEAR DUMP BITS 

224 001206 Oo14de BEG Tec : IF EQUAL TO O 

225 1219 HALT ‘DATA 

226 O0lel g00773 BR Tee *LOOP_ON ERROR 

227 001214 O2101 ' Tec: CMP (0), (0) COMPARE DAT 

228 ae 001 i BEQ, Ted ; BRANCH F EQUAL 

533 apse BR Tec LOOP FR 

231 001224. 122040 T20: CMPB (0)+,-(0) > COMPARE pare (BYTE OPERATION) 
232 O0le26 001402 BEQ Tee “BRANCH IF EQUAL 

233 001230 Oo0000 - HALT DATA ERROR . 

234 O0le32 000774 © BR TeD LOOP ON ERROR 

235 O00le34 005720 Tee: ‘TST (0+ INCREMENT ADDRESS POINTER 
236 001236 005301 DEC %1 ?DECREMENT ADDRESS COUNTER 
237 001240 001 T2A sRETURN IF NOT DONE 

e38 OOle42 104400 SCOPE 
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TDB.P1 
240 
aul sTEST3 TEST THAT ROM TIMES OUT IF REFERENCED BY OTHER 
e42 *THAN DATI BUS CYCLE 
a 001244 012706 900500 T3: - MOV HSTKPTR, “6 SET STACK PTR 

bo1es0 13700 01009 HOV RONAQD, £0 sGET ! ss . 

| AT ' ° 
548 ppiged 613793 Bat 000004 T3AA: v Nea *SET Spore ae SOP VECTOR 

01 100 T3A: MOV %0, (0) ATTEMPT 1 ALTER DATA 

le HALT H IF DID NOT TIME OUT 

001 BR T3A : ON- ERROR 
251 OOle74 O1 001312 o00004 T38: MOV #T30,4 :SET UP TIME OUT VECTOR 
252 001302 Oe CMP (6)+, (6)+ *REPOSITION STACK 
253 001304 1 T3c: INC (0) *ATTEMPT TO ALTER 
254 001306 HALT : IF DID NOT TIME OUT 
255 001310 BR T3¢ *LOOP ON ERROR 
gob 001312 012737 001332 O00004 T3D: MOV #T3F,4 sSET UP TIME OUT VECTOR 

1 CMP (6)+) (6)4 *REPOSITION STACK 

258 O0l3e2 005077 177452 T3E: CLR JROMADD “ATTEMPT TO ALTER DATA 
259 001326 000000 HALT sHERE IF DID NOT TIME OUT 
260 001 000774 BR T3E *LOOP_ON 
261 001332 005720 T3F: ‘TST (0)+ sINC NT ADDRESS POINTER 
262 001334 Oeebeb CMP (6)+, (6+ : CREO STACK 
263 001336 ‘005301 DEC x1 : MENT ADDRESS COUNTER 
264 901340 001347 BNE T3AA RETURN IF NOT DONE 
265 001342 012737 000006 o00004 MOV #6, 084 "RESTORE TIME OUT TRAP 
266 001350 104490 SCOPE :SCOPE LOOP 


——-- - ee me rem ee se - 
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? 
ae ;COMPARE THE ROM DATA TO THE IMAGE DATA 
269 : RO=WORD NUMBER 
| ASeaeD Bate 
ie | BRD ess 
ca : R4=BAD DATA 
75 001352. 01 ooo000 TY: MOV #0, %0. ;SET UP 
O01 1 001 MOV I %1 >SET UP OF ROM IMAGE 
1 1 001 MOV SET UP 
_ 278 001366 11196 THA: MOV (41), > READ 
Seg porsys Geeeoy a eg aria D TO THE VALUE READ 
set 001374 001402 BEQ T4B Bren ap 
282 001376 00000 HALT *ERROR, VALUE "FAILED TO EQUAL. EXPECTED 
ees 001400 000772 BR THA 
e8S o01402e O2ele3 T4B CMP (41)4, (43) + TACREMENT. HORS ADDRESSES POINTERS 
8b 001404 _* %0 COUNT 
001406 023700 001002 CMP WORDS, “0 : COMPARE FYERD Moko 
DO141e 001365 - BNE T4A ;BRANCH IF NOT LAST WORD 
| 001414 104400 THE: SCOPE 
_ Pegi bog 005237 001014 : END: Inc ICNT s INCREMENT P PASS acount | 
535 0014 Ee une, 1epeee DONED: MOV JeTPOBR  ;RING tHE TELET¥s BELL 
294 001 1 177564 TSTB © aaTPCSR 
295 001442 100375 BPL - 
29% OO1444 012737 177566 MOV #207, 8TPDBR 
297 O014S2 105737 177564 ' 1S: TSTB asTPCSR 
53 artsy Vea oooo42 ay #42, %0 RETURN TO DECTAPE MONITOR? 
533 001464 - nae Q Sone! ; 
301 001466 OO0005 - RESET 
305 polis . SONATE Meee’ > 0) ¥ RETURN! 
304 bor? ° OodeNO NOP 
305 001476 NOP 
306 O01500 o00c40 NOP 
a4 001502 900137 001034 DONE: JMP PRGO 


ee eee ee so me 
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TDB 
309 
310 ;THIS PROGRAM TYPES OUT ROM DATA 
312 001506 01 : PRG1: MOV #STKPTR, %& s INITIALIZE STACK 
SH) IGE Glee EB comm itt, RF UP ths 
iS 001524 001712 JSR S, tYPEM 
316 001530 002275 Mg 
ate Bisse Hesse ou7ie ye Sirens CE 
1 1 MOV WORDS, %1 GET # OF 
320 aBisa4 ot 3709 01 PRGIA: HOY — ROMADD, Heer SRT ING BODRESS 
i O00 i 1 MOV #10 GET ADDRESS INDICATOR 
= soles isan 177564 ISTe ~TRGSR sHAT FOR os 
355 OblBee a oa, Dostue ae x0 apaevP ie TYPE iT 
ee ie yk 6 
308 001600 016037 144 PRGIC: MOV (0)+, D2BTYP j TYPE 
329 001604 14 JSR ? DAT 
330 00161G 105737 177564 TSTB —s TPCSR ;WAIT FOR 
$31 001614 100375 BPL 4 :TELEPRINTER FLAG 
$32 O01616 012737 000040 177566 HOY i , TPDBR ; TYPE FAC 
334 BOLeSe atte Q PRGID 80°10 FINISH 
ce Botese 001 oft PRoic TO PRGI 
as e 
3 rate 01 10 MOV #10, %2 ET OADORESS SAB ICATOR 
338 001640 004537 001712 JSR S, TYPEM : TYPE 
339 001644 ie °CR/LF 
340 001646 000745 PRG1B RETURN TO PRGIB 
Eat 001650 001712 PRGID: ISR S, TYPEM 
343 OO165 og 001712 JSR S, TYPEM 
$e ie a 
347 
a8 ROUTINE TO LOOP ON A SINGLE ADDRESS 
00 PRG2: MOV #STKPTR, %& 

st rag biEra? pone 000004 MOV Har 

352 O01 13700 1775 MOV SR’ “0 

353 001706 01100 } Kl 


(0 
PRG2 


8 
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ASGASS BUR RURAM AR RS NRE NSSSNSEERERRER RNR E 


ale 
-— = 


eek atone 
oO £7 


== - = 
Be BS888s 
Po fm fom bao P= Fo p= b= b> B24 Pee Pos f= bs Pe fie 


nee 


: 


emg 


SEVER PRewSLA 


WeTetdsZesson 


TD 0 bo bn pe 


Patatat otttetet tas 
eDiaietais 


ang 


: 


508 
an 


= 


—O 


= 


Bees 


8 
3 


TYPEM: MOV 
NOV 
TYPEMA HOVE 
001022 ‘ Ore 
BNE 
tetg 
BPL 
RT 
OCOO4S TYPEMB: C 
TSTB 
BPL 
177566 MOV 
001012 HOV 
BPL 
DEC 
BNE 
177566 HOV ; 
TYPEMC: TSTB 
BPL 
177566 MOV 
BR 
;SCOPE ROUTINE 
177570 SCOPEC: BIT 
177570 BT 
002124 BNE 


MACY11 27(732) 
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;ROUTINE TO TYPE A MESSAGE 


(523 tater Oa RODRESS i RO 


Die, TERN INATOR CHARAC 
CHARA, TE LSE SHOR RCTER THE TERM 

-( ),70 *RESTORE RO 

" XIT 

CHARA ae" Hine EMERACTER Y, 

TPCSR sTEST VAELEPRINTER FLAG 

#215 +R TELEPRINTER WITH CAR. RET 
FILLER, ILCNT sLOAD FILLER COUNT 

#6, TPDBR ~ PRINT rain 

TPESR TEST uaREPRL R FLAG 

FILCNT FINED. FILLERS? 

#212, TPDBR +O oAd TEL TELEPRINTER WITH LINE FEED 
TYPEMA GET NEXT CHARACTER 

TPCSR sTEST NTER FLAG 

GaaRe TPDBR PROT 5 NTE 

TYPEMA AND GET NEXT Ben 


. THIS ROUTINE IS ENTERED AT THE END OF EACH SUBTEST. 


#40000, SR sTEST.SR.EOR SCOPE 
#4000 SR TEST FOR ITERATION 

BEE count STERATION COMPETE | 
SCOPEG ITERATION COMPLETE GO To scoPEG 
Stopes ic RAT 

aie RETURN ‘Sade NEXT TEST 


CONTAIN SUBTEST ATERST ICN COUNT 
OR SCOPE 


0 s CONTAINS RETURN PC F 
$638 ke 
( ba REST CONDITION CODES 


at 


GT4O 3 “booTsTRRP TEST MAINDEC-11-DDGTO-B 


DDGTOB.P 


GRR AaSE SER EGLS 


WISLOH DORE 


Siaitasata 


css. 
anaes ease 


002236 


ae 
— 


o 


2 
sae 


S fs 


SS 


22 
x 
S 


177564 


; THIS ROUTINE CONVERTS AN OCTAL NUMBER TO ASCII AND TYPES IT ON THE TTY. 
8 TYP: 


: Vv TPCSR, -(6) 
Noy - ¥2,-(6) BOVE Re. 
MOV x1, -(6) SAVE a 
Noy BRaT 40 I Bh TO BE TYPED 
HOV #6, %1 a 
ROL i Sen RRgo) INTO 
O2AA: #260, %2 FS 
BPL TPGSR FLAG AND WAIT UNTIL 
MOV %2, TPDBR LOAD TECEPRINTER ae Pene 
CLR x2 3 WORKING REGISTER 
ROL %0 *ROTATE 
ROL x8 *NEXT 
ROL y, *OCTAL CHARACTER 
ROL $ wie 
ROL >REGISTER 
ROL smu 
DEC %1 CREMENT COUNTER 
BNE O2AA TO O2AA IF NOT O 
MOV (6)+,%0 FINISHED. RESTORE REGISTERS 
MOV (6)+)%1 ; 
MOV £534, x6 
MOV 6)+; TPCSR AND TPC 
RTS ? AND EXI 
sASCII MESSAGES 
M7: -ASCII °@%GT-40 ROM DATAxxa’ 
: eASCII ’axxa’ 
me; taeeeE 
EVEN 
SWITCH: BIT #400, SR sTEST BIT 8 
BNE 1 >BR IF VERSION 1 
MOV 12. WORDS SET UP SERS TON i LENGTH 
HOV #START, IMAGE § ;SET UP VERSION 2 STARTING ADD. 
1S: MOV . ,WORDS ;SET UP VERSION 1 LENGTH 
1 Hoy ASTARTA, INAGE :SET UP VERSION 1 STARTING ADD. 
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-SBTTL ROM VERSION 2 VALUES 
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DDGTOB.P ROM VERSION 2 VALUES 


459 reves pee reen rena prea even renpneapaeeunee tea, 16 
Be ae ec 


46 . 
ue?  snannnecnANeEESPENSOESSESEOSSES SSSI TETTHIEEEESEEOREESS 


46S | -TITLE SCROLLING ROM BOOTSTRAP FOR THE GT4O 


iZs , 
4G ; BOOTGT.T16 OCT 10, 1973 _ 


COPYRIGHT 1973, DIGITAL EQUIPMENT CORPORATION 
146 MAIN STREET 
MAYNARD, MASSACHUSETTS 

01754 


Bom om 


486 ; WRITTEN BY JACK BURNESS. 


THIS PROGRAM IS THE SECOND VERSION THE T 
40 DISPLAY TER ed INCLUDES SCROLLING 


HE ROM BOOTSTRAP FOR 
THE GT AND AN OF 
MEMORY SEARCH FOR THE 


END 


£££ 
iste 


-ENABL ABS, AMA oy iPS NES DIRECTIVES FOR ABSOLUTE BINARY OUTPUT 
NOTE: USE “MACDLX™ TO ASSEMBLE THIS PROGRAM. 


Bs 


8 


Ge teetnss 


.SBTTL DEFINITION SECTION 
" PAGE 


um 
bb 
—-O 


SQ qcommemene- 2 oa 


SCROLLING ROM BOOTSTRAP FOR THE GT4O 


DOGTOS. P11 


WIUIUTUTUNUT 
Po ba bh be pe pe 
NOU 


PERS Aen Saree 


UR Pee Es bE 


Be 


DEFINITION SECTION 
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REGISTER DEFINITIONS 


; BASIC DEFINTIONS 
° @Gaeees a am am eo ee ee oe et oe 
RO=%0 DEFINE STANDARD VALUES. 
Rea 
R3= 
Ren 
: - GT4O DEFINTIONS 
a Oe) ei carecaies ects ae 
SOTNTRCRL coneae STON BYTE IN RY BUFFER 
TABCN TERS CHARACTER Ted Ns ERSERR one td FEATURE. 
SCAN=R3 GENERALLY CON ONTAINS A POINTER WH 
318 USED WHEN SC MEMORY FOR CO OMETHING. 
HOLD=R4 s TYPICALLY of eg WHICH IS USED TO RETAIN 
COUNTR=RS :TYPI HF EBseD LaNRTER. 
: LOADER DEFINITIONS 
r) 1 eS ewe ee a ee ee 
.BYT=<CHARsté«- NPUT FO FOR. THE 
UC: ADR=POINTR _}CURRENT HENORY ADDRESS. 10. E LOADED. 
5. CS 
INDEX=SCAN | INDICAT Es Chow fo Asse: ASSEMBLE THE ‘@°BIT CHARACTER. 
. PAGE 


BER OLL ING ROM BOOTSTRAP FOR Ms MACYL1 27(732) 


eg | 


o 
co~s 


unui) 


~j* 
~ 


S199 


BERR Loo ee eR PERO oS 


BRR EDRs 


& 
€ 
6 
€ 
6 
& 
& 
§ 
E 


0 +0 +0-+0- 0 +00 +0 -o 
wWNMU Cute 


ORIGIN=166000 


BcLLTB=Ci i toee 
BciiOB=0L110Se2 


QS=0L111 
L0B=DL110S+ 


Fr 


CORSTR 
JMPADD= SL IMIT#10. 
NUML IN=32. 
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MAJOR SYSTEM DEFINITIONS 


;ORIGIN OF THE BOOTSTRAP. 


iiNet EhemacTER PROF OLLI 


suru GHARACTER 1 TO Ore But 
SCORRENT CHARACTER F R FROM KEYBOARD. 


sGhdB STARUS REGISTER AooRess, 
‘ABPRO OxTHATe™ ROOF THE DISPLAY Y SUFFER. 


iTOCAT ON NOF IN gies P vet TOR 


AT 
i OHERE HE OBOTNTER 1S tip F velo *cuar ON SCREEN 
NUMBER OF LINES ONT EXT TO SHOW ON THE SCREEN 


; CARRIAGE RETURN “- LINE FEED 
;THE “KEY” CHARACTER [1.E. ALTMODE). 


if GT4O JMP INSTRUC TION 
GT4Q STOP DISPLAY INSTRUCTION. 


pat INITIALIZATION AND RESTART CODE 
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OOGTOB.P11 = INITIALIZATION AND RESTART CODE 


619 


Of 


GT4O BOOTSTRAP CODE 


- (TU 





ess 3 
bo 906000 . 26000 
B30 ; ORIGIN ;DEFINE ORIGIN OF THE BOOTSTRAP. 
§32 
633 
634 
635 
$36 
§37 : COLD INITIALIZATION CODE 
§38 $A RR 
eu 
START: RESET sRESET ALL HARDWARE NOW. 
175610 v 87 Dulsts. SINT IALIZE DL-11 INPUT NOW. 
MOV #TMPEND *ESTABLISH A GOOD TEMPORARY STACK 
sPOINT R FOR CORE SEARCH. 
NC Beh t08 : AK 
SR OUTLIT! 160000 : TER TIMES 
.WORD 0 :SEND TWO ZERO’S 
MOV BCORSTR :GET ADDRESS OF BAD CORE TRAP VECTOR. 
MOV BCORSTR, SCAN (SCAN)+ AND INSERT A POINTER TO US THERE. 
ENDCOR: CLR (SCAN)+ CLEAR ALL OF MEMORY BEYOND THE HE POINTER, 
BR ENDCOR UNTIL RE RUNCOUT OF MEMORY AND 1 
NOTHER: TST -(SCAN) :WHEN WE TRAP OUT COME HERE. 
SHE BACK UP POIN reno 0 GOOD CORE. 
ig eerie IF We TRAP OUT crtN JT 
HE Get 8 Good CORE ADDRESS 
MOV SCAN, SP SHHEN We Get OMe THAT Tis LAST eBcATION 
bbs ‘ ite Bes HIN 4 AND HENCE OUR SP. 
4 QO604% 105737 175614 18: TSTB = OL10S § DONE 
BES O060S2 100375 BPL is NO GO BACK 
bE 006054 005037 175614 CL 1108 :CLEAR BREAK BIT . 
£58 
69 
£70 
2 
23 ; RESTART INITIALIZATION CODE WHEN COMMUNICATIONS IS WORKING. 
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BSE RCO RB ad tall 


POOrronw 
Be IPR Lite 


a3 


3 


702 
703 
704 
705 
706 
707 
708 
703 


rf 
S13 


NNN 
o-*0-< > 
(Nf) 


INITIALIZATION AND RESTART CODE 


052706 RESTRT: BIS 
gine ny 
012723 : MOV 

BEF 


SETLPe: 
BE 


SETLP3: 
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#TMPEND, SP sFORCE THE SP TO LIMIT OF EXISTING CORE. 

eBLIMTT-NUML IN-NUNLIN, SCAN ;NOW WE WILL FILL THE KEY AREAS OF THE 

#NUML IN, TABCNT sDISPLAY BUFFER WITH INITIAL CR-LF’S. 

ACRLF (SCAND + ; s INSERT 8 CALE NOW. | 

Ley ; : THUS beset Ay EoRe fs ALMOST CORRECT. 

#SETUP! 160000, SCAN sNOW WE WILL INITALIZE CORE FOR THE 
;DISPLAY: PICK UP POINTER TO LIST. 

( CAN) +, TABCNT GET MMBER. of TENS 7 TO INSERT. 

(SCAN) +, POINTR :PICK UP FIRST CORE ADDRESS POINTER. 

(SCAN) +, (POINTR)+ ; MOVE DATA ITEM NOW. 

tBScNt SAL DONE? 


sites YESS GET NEXT MAJOR LTet TO. INSERT. 


SBLINIT-2, POINTR ESTABLISH THE BUFFER POINTER NOW. 


-SBTTL VTOS SIMULATOR 
. PAGE 





SCROLLING RON BOOTSTRAP ty to GT4O 


DDGTOS.Pil 


ie 
$53 
iS 
e 
31 
: 
< 
ms 
rs 
ng 
: 
e 
760 
i 
‘ 
# 


28 SFEELHSESE 


a oe 


BGS ee 


VTOS SIMUL 


E02 
MACYL1 27(732) 09-SEP-76 15:17 PACE 17 . 


VTOS (SCROLLING) PORTION OF THE BOOTSTRAP 


PC, GET CHR! 160000 
NXTCHR. 


SEEESS BREQVsEs 


RT! 160000 


840 840, CHAR 

TaBeNT 
ABCNT 

a 


(PC), COUNTR 
FFLOOP 


RXTCHR 


#NUMLIN, COUNTR 


TA ACTER NOW. 
tayo oF "Rene 


era FR ae nee 
ey . , 


de et * 
: 80 to THe iy Lee ROUTINE. 


it SPACE 
Hest D {LF} 
1 a eae The {VT} 
3 14=F 


31 I (CRI 


Pace MR THROUGH TO TONSERT THE THE’ CHARACTER. 


Cee 


ath TO NEXT CHARACTER spOSIT TON ts A MULTIPLE 


;0F 8 
!ARE WE DONE YET? 
‘YES. 


;THIS PUTS THE LOW BYTE OF THE 
:BRANCH CODE IN COUNTR-SAVE A WORD 


RING L_-WRITE IN GT4OSR 
3 AND BBP BACK 


;FORM FEED IS DONE BY INSERTING LF’S. 





SCROLLING ROM BOOTSTRAP FOR THE GT4O 


DDGTOB.P11 


@OmMmmMmoDmnwowa 
0 0 od 
WONWU£WTU 


SSRI ERS SERRE OR CSE SR PROS tal talc sales 


| SESEERES 


VTOS SIMULATOR 


‘p12700 oppg12 FLOP: 


166132 LF: 
007012 LFSUB: 
"  LFLOOP: 

007000 
001000 

LFOUND: 
poono} 
166980 

INSERT: 


pea 

166474 — 

160000 : 
INSRTX: 


001000 172000 GTBUSE: 


MOV 


He CHAR 
i FSUB! 160000 
Fr BOF 

NXTCHR 
#NXTCHR! 160000, -(SP) 


IMPADD, SCAN 
(SCAND +, CHAR 


aN #BLIMIT 
LFL 
seer SCAN 


81,508 


sei 


CHAR, (POINTR)+ 
#1, POINTR 


x 
NTR, #BLINIT 


(PO he a de 
: SHEBDER! 1 #169000, ¢ (POINTR) 
woysThe =< 


PC 


#BSTART , GTYOPC 


FOe 
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s MAKE THE CHARACTER A LINEFEED. 

300 A LINEFE 

ROPE. KEEP SENDING THEM. 

YES. NOW RETURN. CO NOT FALL THROUGH. 
-RETURN TO NXTCHR AFTER PROCESSING 

:THE LF BY re ING A ey 


;GET POINTER TO FIRST CHAR ON SCREEN 


Cor Ty. earch LINEFEED. 


Rag reo aor 


inh NM Hs Oa 2 pe 
att ro FB F BST 


fe Ue aetnhcen, B ae 
sTHIS GUPRANTEES ie WE SS NOT L 

510 THSERT 1 T THE NULL IN THE BUFFER. 

sSTICK IN THE CHARACTER 


pean z0N E N 
hy 


— Nil 
cet T Bren, TO i SPACE. 
INSTRUCTIONS AT THE 


cea 


;FINALLY RETURN TO THE CALLER. 


;0N A BUS ERROR, WE MERELY RESTART THE GT4O AT 
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COGTOB.P11 VTOS SIMULATOR 
i tee a TORO OF. tHe TABLE 
OW-IT SAVES A WORD! 


INITIALIZATION TABLE FOR THE SCROLLER 


NE hg A Fn soo 


INTER TO BUS ERROR ROUT 
; SECOND hore IS NEW Ne STATUS TUS WORD ON INTERUPT.. 


gmt Bi a Sa 
;THIS IS THE “RUNNING™ START. THIS IS 

BESTE SARE IS000 ao nek ofS To He Ue rl SB 

DISJMP; BLIMIT-NUMLIN-NUMLIN TO THE FIRST CHAR ON SCREE 

dry Fay. sant NST FRUGTION IN THE THE 

HEADER! 160000 SHEROER BLOCK. 

0 END OF INIT CODE 

HEADER BLOCK FOR THE SCROLLER 

103334 


if 116224 
ie 1340 


GTBUSE! 160000 
200 


sENRBL, CHAR NKING 
NKING eee ouT! 


ssi 5 Bib SabbS Gs 


MP, JMPADD-2 TO THe C NG JMP INST. 
‘Baut COMMUNICATIONS AND MISC. ‘guppont ROUTINES 


| 
E 
2 
5 
2 
: 
e 
2 
a 
ees 
84 
: 
3 
: 
5 
868 
5 
871 
& 
874 
i 





¥: 


«o 
Pd 


BSERASAAS IIR I 9S PORE B BRR E EES 


OODOOOWOOW 
0 = 02 0 = 0 0 bo 
WO NOU wrur-oO 


CERES RES 


ine 175610 
fie) sie 
D0 768 177600 
nNneN; 


1 177560 
1 1 


REEL 177562 





rp me wee 


ane 
AND MISC. 


175610 


175616 


MEGPPORT ROT INE egrsen Ta rhe 


GETDL: 


GETDLI1: 


GETCHR: 


J PRESTR: 


TSTB 
BPL 


yr 
MOVB 
BR 


COMMUNICATIONS HANDLING ROUTINES 


THE OL-11 HANDLER 


DL111S ;CHECK THE HOST INPUT STATUS. 

T i sHOST DID NOT BNYTHING YET. 

WT CHAR SHOST : €SS IT. 
#7, OLILIS HOST TELECOMMUNICATIONS. 
#200, CHAR *MAKE CHARACTER JUST SEVEN 
Be $F ae sane 

IS sDID USER 
C5 0.1108 Bice eae Be ae 
GETOL’ ano CHEEK COCAIN FOR INPUT. 
THE “GET CHARACTER” ROUTINE 

PC, GETOL!1 | GET CHARACTER FROM THE HOST NOW. 
CHAR, #ALT .  $I§ IT AN “ALTMODE™ 

GETEXT :NO. EXIT NOW. 
PC, GETDL! 160000 S. GET ANOTHER ONE NOW. 
CHAR, #’L iI iT AN “L" 

S. START LOADING NOW. 
CHAR, #°R Ts iT AN “R* 
GETEXT NO. IGNORE THE ALTMODE AND JUST RETURN THE CHAR 
OP, JMPADD-2 YES. RESET. STOP DISPLAY BY INSERTING A “DISTOP 

Rpeeat: leoooD SENSTRUCTION IN THe. BUFFER. AND RESTART. 


THE “GET A SIX BIT CHARACTER” ROUTINE 


SCROLLING ROM BOOTSTRAP FOR THE GT4O  WMACYII 27(732) 
ODGTOS.P11 COMMUNICATIONS AND MISC. SUPPORT ROUTINE 
an « H ss aa eS - = oc See es = me es ae we ee oe we (ee RO ot ons em cae 
a3 OObE30 004737 166564 GETSIX: ISR PC ¢,GETCHR! 160000 ;GET A CHARACTER NOW. 
933 g SIS ITAL PRINTING CHARACTER? 
aug net 000137 Re ba IT’S BIG ENOUGH. IS IT TOO BIG? 
941 006646 003114 YEP. ABORT. 
3 006650 000207 GETEXT: RTS PC ;RETURN TO THE CALLER. 
94S 
au ; THIS OUTPUTS TWO CHARACTERS VIA A 
 gug : 73h° RAN AReTERS? 
deg O06652 112337 175616 “QUTLIT: MOVB = (SCAN)+,DL1108 
951 006656 112337 175616 MOVB  (SCAN)+,DL1108 ; DOUBLE BUFFERED 
35¢ 006662 000203 RTS SCAN : RETURN 
354 
955 
955 
957 
360 ; THE “GET AN EIGHT BIT CHARACTER” ROUTINE 
362 ; 
z 
965 ; THIS ROUTI OIF FROM THE PREVIOUS ROUTINES 
966 : N THAT IT WILL TAK IT CHARACTERS AND ASSEMBLE 
957 : HEM FOR T LOADER NOTE THAT THIS POINT 
arg oN HE MILL fHus 7 To ie Coad RS ertNeD IN’ 
370 : REGISTER *L8yT> Hehe THAN CHAR FTHOUSH HEY ARE 
1 : CALLY THE SAME). 
972 “ 
973 
737 166630 GET8: J PC, GETSIX! 160000 T A SIXBIT CHARACTER. 
be 100% v Boas -(SP) SAVE IT 365 yer. 
977 0057, TST (INDEX) + tTPDA INDEX. O NEXT ITEM (ALL ARE #2) 
278 006674 O00163 166676 IMP GETSTB-2! 160000( INDEX) sAND DISPATCH ACCORDING TO THE INDEX. 
GETSTB: T : =2: T CHAR 
ae naan ib BR cree i =4: CEES ND CHAR 
982 006704 000432 BR 183 sINDEX=6: ASSE TR AND LAST CHAR 
383 ;INDEX28: RESET INDEX TO O [2] AND RETRY. 
98s 
986 006706 012703 ocD0002 GETS4: MOV #2, INDEX ;THE FOURTH INDEX 1s THE SAME AS THE FIRST 
387 SINDEX. JUST RESET IT AND FALL THROUGH. 


sch PAGE 21 
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DDGTOB.P11 COMMUNICATIONS AND MISC. SUPPORT ROUTINES 


Pri ag seem ToL: POTN wei NEE REPHTE Blicy 
ae e te es es 
eee ROLE cae En BIT “E R WITH SIX 
es us de Di ol Leer BE 
oe Et - ROLB (SP) a 1ST tt NOW AS ’ 
7 1 * MOV (SP)+,L.BYT 0 30 WE'LL RE i eer To USER. 
006736 RTS PC RETURN TO HIM. 


GRUPRSORCSSESRR TERESI 


1 
1 
1S Brg cme LET ERE SE UTP ie TELS acre 
: Shere 196300 SLB L.BYT x ie 1 ie, FOUR OUR MIDDLE BITS OF THE PRESENT 
Ibo? DOEvee {BEDS Roe ROD ¥ SIN apt RE RecioTen, since FT 
006 1 SLB L.BYT MIENT. he LL MOVE OVER THE 
006756 106104 HOLD PANSHIER A END. 
010 006766 106300 SLB L.BYT j0NE MORE | 60 
Ole reseed ras MOV Hor L.BYT VER VAL 
Bt 2b 1 MOVs OS BLD BRING, OVER T re 1, CHARACTER WE RECEIVED. 
1 006 000207 RTS PC AND RETURN TO THE CALLER 
1 
O17 772 006 19¢ GET83: ROL L.BYT ‘eit ; Creneen OF eh Tao Bis Ane 2 
Bee a8 rane Rohe L.BYT > OF (4TH) VTRY CHARACTER Re ay vb. 
aan TpEpod ROR eC 5 sAND WE ARE 
007006 aos 7e8 TST (SP)+ > FINALLY ERD iIAY STACK. 
007010 RTS pC :AND RETURN TO THE CALLER. 


$4 b+ b= Bf DF 2 he he Be 9 hs bo bb 8 be be bs as hs ha hs Bae hae 


FERRIER OS SEO PRs 


Bat THE LOADER 


55555 | 


b= 92 90 §—= 92 902 90 § 0 Bas Gee Hae Fao Ge 


b= b> b+ B= fh B= Fb = Bs Fb bh bt a 2 Bo 2 62 fe he Pe Gt = hs bm fs be hh <9 Fes ee Pape 


KOe 
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PLL 
; THE LOADER 
007012 012737 173000 007010 LOADER: MOV § s#DISTOP, JMPACD-2 ;STOP THE GTYO BY INSERTING A “DISTOP™ IN THE LI 
007020 905003 CLR —_—CINDEX RESET THE 8 BIT ASSEMBLER TO THE FIRST CHAR 
fictes Gia weruiy I Reytgrmusooo ET eae 
007032 001373 BNE  L.LD2 :NO. Malt FOR THE ONE. 
007034 004737 167114 JSR PC, L.PTRI160000 «=.=; YES. SKIP OVER THE NEXT CHARACTER NOW. 
007046 904737 167126 JSR Peg ngzseoona ASSEMBLE A WORD NOW. 
BOrONE ieee 00004 : SUB LB iRepuce 0 ACTUAL DA A COUNT. 
007052 e7Ge ooodve cH 2° sANY DATA AT 
ia 733 167126 SR Be a GuRD# 160000 ie Lay A DATA WORD NOW. 
007064 010001 MOV L.BYT,L SAND THIS MUST BE THE FIRST ADDRESS. 
Q07065 004737 167114 L.LO3: Ish PCL -PTR! _ 3QET ® BYTE OF DATA Nou. 
Borbve abi Pet | BeO ee YE GHINTER, 1ST, CCK. cHECHSUN 
Boa O'R ee Baer 
onr149 j4nes L.LDH: HOVE .BYT,(LAORDS eINSERT BYTE NTO senoRT. 
Seid pou737 166664 L.PTR: JSR ef Tp! 469000 ifs FAN 8 GIT CHARACTER NOW. 
Boiss bodea? RS Pe. uate Hs GREATER COUNTER. 
is Sane 167114 a t .cuRo: JSR PC,L-PTRE IE 60000 Jae WORD. FIRST GET A CHARACTER 
134 a737 167114 JSR Be. L. bTR? 160000 ¢ HEN GET ANOTHER ONE. 


PRP bhi RE REN RANRE DA Ad sas doa uae eae ee 
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DOGTOB.P11 THE LOADER 


N REASSEMBLE THE 


SWAB) =SsL..BYT 
BIS (SP)+,L.BYT , We LeOeSO FOMER. OF Fie 11. 


' 160000 WITH THE LOAD. ASSEMBLE 
Seti pe STAR aititic OONDRESS NOW 
. PTR? 160000 AND DON’T FORGET TO CHECKSUM IT. 


‘a BAD CHECKSUM. ALL IS EVIL. 


QUTLIT! 160000. ;G00D CHKSUM, INFORM HOST 


004337 166652 ISR 
153 i% tad BYTE 6 _ WITH ALTMOD G 
3D0_WE WANT TO START EXECUTION? 


| 16 000001 BIT 
36 Baraat BEQ ;YES. AWAY WE GO. 


007200 000000 L.HALT: HALT ;IF NOT, HALT. 
00720e 000136 L.JMP1: JMP ;IF GO, THEN GO ALREADY. WHEEEE! 


tee 167126 -JMP: J 
aC ao 2 
cae ® 


te 


a 
Ar <r 


2 


PS ITS s 
é 


bo 
~ 
=o 
-"oO 
~ 


i 


DONT LW ODD VI Loo 


.SBTTL THE SELF TEST 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
b 
1 


b 2 b= b= b= GB 2 b= 2 b= 0 Be 0 be = fh bh ph ff ps = fh 2 pe he Bp 


POEs NOUN coro 
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Pll THE SELF TEST 


Z 


;THIS IS GT4YO QUICK TEST 


ea UBC OE 


EBBUORE 


<£ 
be 
ee 
Basaes 
£26 
=z 
4<—4 
“onc 
oo Ih 
bo bee 
B83 


~BSoNrH EDO 


INT7=3600 ; BRIGHTEST 


Li 


7 
Ai 





L 
L 


JMP=1 
6 
TAT 10 
TOP=173400 ;STOP INTERRUPT 


160000 
164000 

{7000 

1 

000300 ITE 
fe =300 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
it 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


0 0 0 bo bn 02 b= Fe b= Bae Pn Fae Bo Fae Pe 2 2 fae be P= 2 Bo 2 Pe nn bo 0 B=2 P= 0 Fe Fane be fw fms > 2 fe me fms fs ns Fenn 0 2 0 Po fw =e 


(BED GOR CoO BOs VOUT 2 Ose Ded WOMEN EERO OOo GErUT 


TaLO=49 - ITALICS OFF 
TALI re ON 
YNON=4 'SYNC ON 
174000 STATSB=174000 
mn Soe ee a 
1777 _ MAXX=1 sBIGGEST x VECTOR 
001377 -. "| MAXYs1377 TY VECTOR 
MI ; MINUS B 
MINUSYSMINUSX - 
maar sBIGQEST x i SHORTVEC 
100 MINSUY2100 MINUS BIT FOR Y IN SHORTVEC 





ee a eC o-oo 


O-2 -> h— P Paan hs Bee pan Fee 


BEIER 


SSNS ERS 


SSssed SAGnnal OF) 25 Sb 
ged SYecoead Weeecuaess SS Fs a ES 


rururururururor 


BS fp hs po fs Be he Pe he 


SOESRE aS 


ONWUICWlUH 


B= > b= b= b= be Bo hs hh Bh Fh bh 0 Hs ph Bh Pe fee Bb fF ff hh fh be fe pe hee pe 


PPP PPR eNRSNNeS 


ING ROM 


mofne SELF TEST 


007204 O1e737 167214 172000 
000001 


bas be 


14 
16 





4 


os 
7 


BH b= 


FILEO: 
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MoV #F ILEO! 160000, GTHOPC START THE GTHO 
WAIT sAND WAIT 

POINT! BLKOFF s POINT=-INVISIBLE 

V!INTO! sDRAW. TOP LINE 

ta {INTO!LINED DRAW. TOP L 

ONGV! INT2!LINE1 *" 

ERTS mies sDRAW LINE TO RIGHT 
MINUSX! MAXY 

LONGV! INT4!LINE2 

INTX! MINUSK!MAXX DRAW BOTTOM LINE 
LONGV! INTEELINE3 

MAXY sDRAW LINE TO LEFT 
a 

SHORTV! INT1 
a7677 5 +X+Y 
SHO RIVEINTS peti: 

SHORTV! INTS ; 
soX~¥ 


LATV! INT4! BLKON 


i] EE ee 









CO3 
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. eat RON eOPAPER T apes Te GT4O 


elec, Ra bined ner HeORTTER 8° BEVICE ADDRESSES 


& 


oO 


; DEVICE ADDRESSES FOLLOM - DO NOT CHANGE THE ORDER 


AS aa 
3 aeeeseasiia caaeaaeee 


8 
z 
a 


-SBTTL CASSETTE B00T 








COR SREB RERDER ADDRESS 


;SET MEMORY CHECK LINTTS 






1 trap 
Bic KS UP Br uP A BEC AL ADDRESS 


Se UPI aig 


SS AT LOC. 


poe CHK:AEABER STATUS. ABD baa 
Pag ea OINTER 


G5 pyre POINTER 


ty Prk TT Rengy AND STORE IT 


Noe D JUNE OFFSET? 


rier DONE 
xe EXECUTE AS BRANCH 


;LOW SPEED READER 
;HIGH SPEED READER 








~~ bb hw De 


SeeaeER S 


CII CILIGIGIUWIIUIW 
02 02 be 2 Os b 2 be fe bo ho 


OO NWU.£ ITU 


0 + 0b = & 20-2 bb bb ~ & + § = BB + b= 6 B= b= bb Bh + & 2 = & =~ P+ H— 9-H = p ~ p-0 9 9 9-H 


ES SEIS EERO SRG NO PRs 


SCROLLING RON BO 
DoGTO8.Pii 


007500 


j mone ae 


007556 


ue 


007564 


aH 


OTSTRAP FOR THE GT4O 
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CASSETTE BOOT 


tacs=177509_ | 
“ZORIGIN¢1S00 - 
tABOOT: MOV t2e8, Ro 
Res: OY Bea 
“ADD #TABLE- 


MOV. =s-&375 
MOVB Ris 3 
CooPi: MOVB  (RL)+,(RO) 


LOoP2: ae BONE RO) 
3 BE Lodpe 
INCB «62 
fovea’ BERD}, (Re) 
CMPB ere 
BEQ Lodpe 
STOP: HALT 
BR RES 
BONE: TST (RO) 
BMI STOP 
CLR PC 
TABLE: .WORD 17640 
.WORD 2415 
-,WORD 112024 


~SBTTL MR1I1-DB 800T 





. 0 0 ; 
“WORD  TABOOT! 160000 
340 






;TA-11 CONTROL AND STATUS REGISTER 


SELECT, UNtT 0 
aay ere AND DATA FLAG ig 
+ EMEN CO FROM ieee ee. AS OT 


iP ‘FINS, Thy text 


MORY 
ferent oe TREAD HOULD BE ’240’ 
i] + eae ANOTHER BYTE 


ar T ON CONTINUE 

.. Ys a40: READY+T-REQ. 
> .BYTE 37: ILBS+READY+GO 
>.BYTE 15: SFB+GO 


; BY TE 28 5: PE ie 
ea ech: pay) 0. TABLE 
= op VECTOR AND PRIORITY 
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DDGTOB.Pii MR11-D8 BOOT 


;MR11-DB BULK STORAGE PROGRAM LOADER LISTING 
.20ORIGIN+1$00 sKEEP TRACK OF ORIGIN 


MOV PC,Re sFIXED HEAD DISK (256 KW) 
BR OTHER 
77462 


9 = P= B-- B~B =p —~ p> 


SzUI REA 
5 
8 
3 


i 
d 


MOV PC,R2 ;MOVING HEAD DISK (CARTRIDGE) 
BR OTHER : _ 


a 


b+ & + b+ b- §-= = h-- B= 9 pH He 
Oo 
: 


b= 
ba | 


OF WORD COUNT 


esa ak A as 


s ADORE YTE COUNT 
ne — 


a & 
Bes 


e 
BS5 
is 
o 


s 


5 “4 
aes 
583 


;MOVING HEAD DISK (PACK) 


aR 


a Piet ro 


it hes CATORS 
iD FIRS ee aGHECK FOR ERROR 
ih ERRORS - ae RY fn THE tho 
:RERUN FOR ERRORS 


ne 
Re 
. 
Bove 
Bore 
007646 
baveee 
BE 
007662 
paves 
& 
007708 


~~ -_ 
S2NIH EKO 
ater tat 
4340 4< HO<K 44 
Qe KOO MON 


aS 
: 
8 


rs 
os 


RF VEC: : ;RF11 POWER UP VECTOR 
340 ' 


0-26-20 56-2 6-20-26-= 6 <6 = b= 6 0+ 0 + = 6 20 - © = b= 2-2 b= & = & = 6 oo & 2 = & Bb 2 & = Be HH -- 2 He 


SRRPSEZSSEIRR ERE Bla oad Snsckoe Cee 
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GTOB. MR11-DB BOOT 


910702 | RCL1: MOV _PC.R2 | SFIXED HEAD DISK (G4KW) 


she | st RAE HBB FN Ts PRP 


o0000S OTHER: 








Bg 
a 





067724 
007726 RESET 
: 007739 0 HOV Re RO 0, RO 10 P INT AT aT WORD COUNT ADRS ~ 
1 12001 MOV (0)+,R1 FOORDRESS TO RL 
1 le711 177000 #-1000, (1) iLO COUNT 
1 11041 . MOV (0),-(1) *COMMAND TO COMMAND REGISTER 
ig Baers Bpreh100e0 gee) A ol 
1411 i BMI AGAIN RY’ AGAIN 
tat 007754 005007 CLR PC 
1414 oo7756 0 ;FILLER 
1ais 167610 _ RKVEC: RK11! 160000 sRK POWER UP VECTOR 
141 ie haa : ROVEC: RC11!180000 RC POWER UP VECTOR 
his Bare foe 
1419 16 RPVEC: RP11!160000 RP POWER UP VECTOR 
1420 00777e 000340 
1421 167620 TCVEC: YTC11!160000 sTC11 POWER UP VECTOR 
i422 0907776 OO034O . 340 . 





ey | .SBTTL ROM VERSION 1 VALUES 
* PAGE 





——_— 
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.USABL AMA 
;DATA PATTERN STORED IN THE ST4O BOOTSTRAP VERSION 1 “~< 
- SibbdadetateHH THIS IS A IMAGE LISTING OF THE GT4O <VT4O> BOOTSTRAP ##eeeee2 


Te pare | orene toe Lb ee canes THAT IN THE BOOTSTRAP ROMS 


;BOOTVT.SO9 5/2/72 (SPECIAL? 


VT-40 BOOTSTRAP LOADER, VERSION S09, RELEASE RO1; 5/2/72 
COPYRIGHT 1972, DIGITAL EQUIPMENT CORPORATION. 
146 MAIN STREET 
, MASSACHUSSETTS 
01754 


WRITTEN BY JACK BURNESS, SENIOR SYSTEMS ARCHITECT! 


THIS ROUTINE IS INTENDED TO BE LOADED IN THE ROM PORTION OF THE VT-40. 


REGISTER DEFINITIONS: 


1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 


445 
447 
448 
450 
ue 
453 
4Ey 
4sS 
45 
457 
489 
460 
461 
465 
44 
= 
1468 
1970 
178 


-~ 
eo 
N“N 


;OVERLAPPING DEFINITIONS FOR LOADER PORTION. 





b= bs bs be Bb Bo 4D 2 8 Reh Pb 8 8 SB Bs fs Bs he bw be Be he 2 Be pe - 


seen ty one Nak 
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Pll ROM VERSION 1 VALUE 
036000 COREND=36000  =—C sFIRST LOCATION OF NON-CORE. 
166000 ROMORG=166900 WHERE THE ROM PROGRAM SHOULD GO. 
ococoo STARTX=0 sWHERE TO START DISPLAYING THE x POSITIONS. 
001360 STARTY=1360 WHERE TO START DISPLAYING THE Y 
022000 VT4OPC=172000-150000 Arta COUNTER. 
pe7560 sTTY area 
14 14 : PDP= 
925610 Piors= *PDP=1 splits. 


Bait on PH i aE 


045776 P100C=COREND-2+10000 TER TO BE SENT TO THE PDP-10 
b4B/7e P1OIC=P100C-4 ; INPUT characte TER FROM 10 PLUS ONE SAVE CHARACTER 
STKSRT=P10IC-2-30000 sFIRST Pocat Ton OF STACK. 
160000 JMPOIS=160000 sTHE VT-40 DISPLAY JUMP INSTRUCTION. 
000024 PWRFAL=24 ;POWER FAIL RESTART LOCATION. 
016000 216000 
; : =ROMORG ;SET THE ORIGIN NOW!!!! 
1 0 000026 STARTA: MOV #PWRFAL+2, SCRI sPICK UP POINTER TO P.F. STATUS. 
ae Rie OS iP hath 
1 1 ,~(SCRL) : THe RES AR PHCATION. 
016010 ooc00s RESET lor: Bus. 
7 as 270 rs P10 ’ “s INITIAL 10 INPUT 
8 he ee ee RE NTR TE Fite 
Gienep Biever 000201 007560 MOV #201 Pl POP-10 OUTPUT. 


ee eee oes - 
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ODGTOB.P11 ROM VERSION 1 VALUES xe 


: 
: 


eEIKsnt, sett ae” 
eee Ph ny, ce A ey INSTRUCTION IN A REGISTER. 


be IT 10h 
ts a (LADR) NTER INTO 2. 
AL+4, LADR’ 


mee et wa 
SNE HD DISPLAY PROGRAM COUNTER AND START. 
_3GT A CHARACTER NOW. 


bs bh he bh he be pe 
oo 
pmo be hae 
TU 
a ae 


ze FEC 


ONO0000000 
R 


E 


#MAJOR+ 150000, -( SP) ; INSERT IN DISPLAY BUFFER NOW. 


LADR, SCR1 
CSCRI) +, (SCRLI4 Y JUMP. 
INP (SCRI)+ : Re RR Sune WATT EWE REPLACE CURREN 
* (LADR) thon REPL AC CURREN DISPLAY JUMP BY THE CHARACT 
RET1, (LADR)+ : WAY TO WASTE 2 CYCLES. 
NP2, (LADR) : NING PROBLEMS WITH THE VT4O. 


ie 
ae 
S293 2ERy Eyesssees 


os 
o— 
te 


ONOO0000000O 20000 

0 b+ f= b= fh bs pe oo en or 

COOrrrraa a'o 

0— b= 6 b= b~ 6 bb | md aued 

SFPNSrene 2S 
r£mMoa 0 


PC, GTSIX 
Ret =(SP) 


é878+150000( INP2) ,PC 


SESS URRPOR Toad SCORE OR COLT OSE SRREGRE SOS | 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
a | 
1 
1 
id 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
Le 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
4 


uy 
Pret 





SCROLLING RON BOOTSTRAP FOR THE GT4O 
DDGTOB. P11 


~ 


CEs eaaS 


DOSE IR REOR 


d= 0B 0 b= 0 6 = 6 0 b= ph 0 0 B= fb 0 Pb 0 fh P 0 0 0 = 0 = 0 bo 0 a pe pe 


FEUER ERE ER MO POR oases Genin ces 


a 


‘016162 


016164 


ee 
F2NSS 


: om b= > pee 


Sine Wimeeee Bee 


$= hs pe 
£r 


OoOoOO0000O BOOOO00000000O 


$B Pe 0 Bh ps Fe be fo p= 


Ressee BOON = BPERRSSS SRGRE 


PH8 > bos dae 


BeReon & 


be Pe be en ee 


VERSION 1 VALUES 


106300 





000020 
Oe00e7 000040 


nae 000137 


Se ee -- 


JO3 
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GT8e: 


GT83: 


GT8TB 


GTSIX: 


GTCHP: 


GTCHR: 
GTCHL: 


(SP)+ 
#P101C-30000, RET 
PC, CHECK 


1 
TCHL 
ORETT .=<SP) 
(RETIS+ 


;SHIFT TO LEFT OF BYTE 
;PACK THEM IN. 

3A GOOD 8 BIT THING. 
;POP AND RETURN NOW. 


;WORST CASE. SHIFT 4 


;EINAL CHARACTER ASSEMBLED. 
Fie Ural 

; URN NOW. 

;PUSH ZERO CONDITION BACK INTO NEVER-NEVER LAND. 


_ UPDATE THE STACK. 


;SET UP POINTER TO THE INPUT CHARACTER. 
ANY CHARACTERS THERE? 


;PUSH THE CHAR ON ie STACK. 
;CLEAR THE CHAR GOT FLAG NOW. 


ff Ph fr 2 b= t- t—-o> 


58 
PEPRERRPROROnEeD gr 


is 


bo BH 2 bo he hae be G2 Pe Bo f- B Fe Bm ho Bs Paw 
LD 


oo 
POOOrrnno 


AZIv-3 


Bia 


<BsD 8 DB Do 3B 0 36) SB ED EO BO EO ED 


segues 
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Pil ROM VERSION 1 VALUES 
16326 042716 177600 BIC 4-200, (SP) CLEAR AWAY PARITY NOW. 
1 1764 BEQ CTCHP *IF ZERO, GT ANOTHER 
1 716 000177 $177, (SP) 
1 01761 nate BEQ GTCHP : sft.$0 IGNORE R RyBOUT S. 
BiBaue boro °C RNe | afgproReT! dealt 
016359 011619 meas HOV (SP) RET! ie FES IN CASE OF ABORT. 
pt psee arte Q raat Tee! RESTART 
O16 360 021027 000114 CMP DRETL, #114 15,17 i, By L 
16364 O0145S BEQ LOAD 
O16366 11610 GTNP: ny (SP) RET sNOW DO THE FDUGING. 
oleae Nani 000175 CMP RET ibe 
16376 001743 BEQ GTCHR ;IF ALTMODE, LOOP 
016400 Sodecs RTS PC 
o1gyoe 905767 027370 += CHECK: -“«‘TST P100C er :00 WE WANT TO OUTPUT? 
Bteds hts 007200 ; at Sites se D0. IS THE 10 READY? 
016414 100008 BPL CHECK ;NOT QUITE. 
016416 016767 027354 007172 MOV P100C, P1008 IT’S READY. SEND NO THE CHARACTER. 
016424 005067 027346 ; CLR P100C AND THE SAVED CHARAC 
016430 105767 011124 CHECK1: TSTB  KBDIS sHEY, IS THE KEYBOARD READY? 
tevse Liev4e O1LL move -KBD{8=(SP) tHE. LI senate ie 
pi edss 1826 eet 011110 MOV #1,KBOIS AND’ REENABLE THE COMMUNICATIONS DEVICE. 
16450 767 177726 CHECKe: J PC, CHECK 31S THE OUTPUT READY? 
bieves Werer derale ribo All Te bo 
pieces sees 007130 MOV (SP)+, P1008 TON PTeN eENO ou HE CHARACTER. 
164ee 105767 007116 CHECK3: TSTB PLOTS . THE 10 TALKING TO ME. 
blee eve? 007112 027270 cP CHEERY ha tes et, 
ot bese? 177400 027262 BIS #-4 pit ME ee tre S COR ONE. ZERO 
teedo 0ie767 000007 007072 MOV #7,P1015 sft Hie ie COMMUNICATION LINE. 


016516 000207 CHECK4: RTS PC + + 3AND RETURN. 


—_—_—— --  - ———— 


seer te ROM BOOTSTRAP FOR THE GT4O 
ROM VERSION 1 VALUES 


8 
: 


- 


seus 


— Te 


710 

171 

ay 

171 

BE 

17g 

171 

1726 16526 b1S?06 18770 

17 3 Gieig 7 000070 

1 1 1373 
016544 004767 000060 
gies page oor 
Hee farce oe 
Ses Sas, os 
016576 004767 000026 
Be fie 
016606 001751 
016610 012700 
1 god oll 
0166e0 000167 177210 


SUD SS eR ESRH GSES BONO 


Pm P+ fe 0 hae hs fn Hs Hh Bw fe an Fh bh Ob b= 2 has Be fhm Pw fs Gow fae fhe fs ge Po fe pba Be RS 
G4 Fe pe Be bas Gs bs Bo be 


ERS SSE 
: 


e 


es LO3 
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LLDe: 


LLD3: 


LPTR: 


LGWRD: 


3 


Leal 


#2 3 


cy 
FE) 


424 3858 


zm 
porto 
wow 


LOADER 


- INP2 
wea gr 


irs, i0e 


PC -8ENDIT 
RSTR 


LBYT, (LADR)+ 
LLD3’ 


EMEtn 
Hae” 
Beton 


Ree. 


Roe Tat AcK POIN 
;CLEAR THE CHECKSUM 


GT A Bvt Ne. oe 


NOPE. WAIT AWHILE 
;YEP. GT'NEXT CHARACTER. 


ig Tue COUNTER NOW. 
;CHOP OFF EXTRA STUFF. 
ee MI 
SAND FOR OLD TIMES SAKE. 
;GT A BYTE (DATA) 


Nes. Gooo Grek sui 


; 
; OUT SOME CHARACTERS NOW. 
ce RL” 
SA alia IN CORE. 
Bis NOW. 
Ste 
Pal NOW. 
sGT A CHARACTER. 
FOR A ECOND. 
;GT ANO 


es Eee a HEMT ren. 


MO3 
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MACY11 27(732) 


1 VALE 


F 
I 


ROM BOOTS 
ROM 


-4 


ga 
Fe 


CTER. 
31S IT ZERO? 


ae ane ON THE STACK. 
:T 


3GT A 


_ ~ , 
ou ts 
a1 ORS 
Sib at es A 
| ee ar ES ah 


LJMP: 


767 177754 
u7e7 177730 


Bia 
16674 004 


166 


1 


opu?e? 
000000 


000776 


oe ora 000136 


Peer RR RERARE 


3 Od Od Nh of Oh he 


775 ~=4016724 


~-t 


;AND AWAY WE GO. 


a(SP)+ 


JMP 


LIMP1: 


1 


RERRRRERERRER 


Pia 


;IF NOT EQUAL, REPEAT. 


Ree r eRe 


wooonououowuon 
on ham ham ham am been ian Kame) 
Q0000000 


SURERPE RES SUN Eas 


—~MUMT IND. 
Sen Kean Raum Ream ioe Ieouh Raw om) 
anowowoqona 


Oh GO Oh Gh Oh Oh hh 8 dh hn dd i FH ae de Mb He ae ae eo 


eee eee 
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Pll ROM VERSION 1 





DOGTOB. VALUES 
ie 
1821: ; THIS Is 7 THE INITIALIZING VT4O PROGRAM RAM WH tl L 
1688 pave hal SOAP FO" Zed Rutch fete ie bee Ho NERE. 
1825 
1825 
{59 016 DISPRG: .WORD- 170256 sLOAD STATUS REGISTER FOR NORMAL OPERATION. 
i tee Hoe Ete ‘Sota TO 
ies) Olezes ee Baty HY COORDINATES 
1835 pipzee “HOBD tHPDTS ; THEN JUMP TO THE POWERFAIL LOCATION. 
1834 16772 - WORD PWRFAL+4 :TO DISPLAY USERS CHARACTERS. 
163 Besse “HOD 
1838 
1839 
1840 
1841 
184 
1843 
1844 
1845 
1846 
1847 
1848 
1849 - 
1850 000001 END 











SEeummaapaEg, Be 
aoe 


Ce 0~ 0 --0 2 6-2 os 


Stetetets 


fe 


Bacher 
z rar 


man 


T 


REKR I INR BIER 
Staerimeets ee 


SCROLLING ROM BOOTSTRAP FOR T 


DOGTOS.Pil CROSS REFERENC 


mae Seoe 


et a a od 


G 


: 


88 8 st 8 
Reape vodanaacaeeevanada? 


888 
ENS 


ae 


ae 
S28 


S788 


rd 
pep 
noe 


o- 


SENSED 


28 


Nrrrore your 3toe- 
—un-~ 
arate ee Prouias 
OOS So DMO pe 
 €& sk 


BBE 


sw 


GT4HO) 8=— MACY11_- 271.732) 
TABLE -- USER SYMBOL 


1076 


764% 
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1109 
702 787 806 8S3 857 






6 856 
? 


83, 75be «773% =—785 7%» 803 89% 8974 916 
383 





















& 
~™ 





—4 
w 
4 
=< 
\90-- 0-2 0 0 bp 
o 
£ 


g 


STS83 


if 
none 


Ol0dN0000-AO0000 





s 

bd 

= 0 0 
o" 
-- 
1 


gee 
le 


Es 
2 





gs 
Bg 





mo oot 


es 





aaseaaae eee 


AN 
NO 


0-4 0-2 04 4 0-4 b-- 00-4 4 D0 0-0 O--4 0-4 0-40 0-4 0-0 0-4-4 0-40-4004 





E 


4 
Fe 





Ee 
: 
rm 


rf 





eh 









SCROLLING RON BO 
DOGTOS.P11 


oo" 
Bin 


OTSTRAP FOR T 
CROSS REFERE! 


15828 


ae 


i a dn eo oe 
Seeese See Sea 


os 


ceiadiinsshapatent-ntpateustestenterber EU ro 
_ 
RBI ££ EEO fab een ec 


Spy 
oo- 


1 


GT4O 
TABLE -- 


oo 


RESRRRR aa 


~ 
ve] 
0 
-_ 
re 


TSSRE 


1237 
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USER SYMBOL 


i665 


860 


1629 


8678 
1007 


291% 
4S4# 
9goe 
1560 
8038 


1206 


1190# 


1630 


100%  1011# 1012 10138 019% © -1021% 


1050# 
1S64 is8S*# 1586 1587 171.8% 


1210 

925+ 1048* 

1495 1536# 1682 1695# 

1S46* 1557 lSbe# 15638 1564% 
17538 


MS a a 





a 
tw 


Biirroun aes Shs, ot 


x mm 
u ts 
OO Sk Gd nd nd a at wd 4 4 4 4 —tt4 -~ 

Boi Ra SBONER BESS 22 PimaR 


be hea het hee hee ee bee hee bee bee ee ee oe hoe bo Lon Le | 


RERRSS*S 


ms dd 8 od wh wo 


es CEs 


oo 08 08 8 00 06 te 00 0 00 00 00 00 00 0 2 


aiahinaiieabaests Setetiatlie li 


= 
S 
i 
é 
= 
a 
of 
<': 
S 
Eg 
2° 
z 
ge 
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‘CROSS REFERENCE TABLE -- USER SYMBOLS 


1376 =—s_:«13911 
1108 


POINTR=000001 


nu 
8 


Bes EeSS YB 


Baaae 


tl ee ee oe ee 
YVOwD 


i 
Eoese oe oa cneetes 


- 
G gs 


R 


oOo 
e965 
ow 


i 


Pl 
Pl 
Pl 
Pi 
Pl 
Pl 


Reis 


Fats) 
im 


Fa 
ne 


ry 
poe 


—t— 6 = FF 
Pad soc = 
5 S238 


mm 

“9 

g 

3 
Esashi 


= 
Se oe 


= b= pe 


Boze 


: 


= 
= | 


ae 


x 
bos 
bs 
aR 
be 
ae 
a 


-o ; 
a ee ee oe O—* G— B= b= Pt Be he 
bs 
DLO 
b= pS 
in 
uw 


wo £ 
HQ 


ae eicgetsraes 
Le 
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DOGTOB.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 


*® 19518 
& 41 
4 
a 


ae ade 1318 Tai” Nege 
<i a 1289 


4 
14628 
14638 

S4ls 


REG. 


553" 4 
Se25 11888 


i 


eRe ae ea i 


etn 


SH 


Beebe Setey BSkaReREs 


Tt 
a 
rp 
F 


(onl ae cool eel ol 
YOSEF PS tt 
Sr a eS 
— er 
ae 


745% 750% 758% 759 


gappebes eke 


Seeseeeeena Se 
ee 


39 =O 381 411 42) 436% 
; Lo 7 aa 423% é; : 


-s 
r= 
N 
cs 


Be 


a 


gegeranees 





GO4 
TSTRAP F Y 7 -SEP- : 
Sat," OSES Wate THURS OEP TE Sur rae 


1958 203 207 
2088 


ae 


SYMBOL 


a 


TIA 
T18 
T2 


1a 
18 


Sse 
wt 
SR 


bp > Bp pee 


204 
2138 
8 


ERB ESS: 


2 
g “Nase 


Ww 
-_ 
TJ 
Ht 
~ 


eh 


Pa 


214 246 287 319 4S0# 453% 
160S* 1607% 1609% 1611% 1612 1613% 1619%  1620% 

648 698 Fy, 353 334 365 td 376 382 
1310 1 141 S208 158 l6e5 1 


fecal 


wu 
4 
Bid eSer ae 





. ~-e 
a 3 
fa 
fe 


a BEPS By 
2 


Pes 


(Va) 
bbe tt 


retectts ot 71 
a 


at 


4o7n-4 


i eel 


Ciniahrt wi kot Deeg nie 


S 2h Ba 88 Se Soh Sees 


2 53 


a3 Re 


o 
2 


SrSERS Beaks SINT 


Be OR SRtehe 


-——— 
~—- ~« 
as 


-— 
o 


m3 92 e 


Bae 
_ 


~ 


2a 


~~ 
— 
oftN 


mmo son 
wu) 


tall ae 
uw 


2 & 


qs is ham UO NC Is Sees Nesey 
a8 
Bi BS aNES ANNE oS 


aa 
2 
P= 
28 


— 
N 


Po fh 6-2 be bee 
Ray a 
P= bee —~ ++ §— Po b= 


BR BOSSE BERN coReE ane Re 


ee oe et 


2 


J ee ee 
ipo 


Sea eiee es 


Re § 
8 
eB 2 


i 
! 


HOY 
40. MACY 27 (7 a) og-seP-76 15:17 PAGE 48 
734 108 1310 1587 1751 
i883 Bi8 “fag {295 ta 1606 1608 1610 
17h do? Be BER ER BRE uk TRS TS 1285 


. Poor 
BOY 1111 1387 1390 1409 = 1768 
1411 
ein tree hee eee ee ee 
a i es Pe Tc 
eee Ree RR RP 
i 10 1081 1324 1347 1352 1358 «1367s «1378 = 1399 
ZW 75879 11 12 918 1950 1053 
isu2 su?) ss9—s«aSS9—s«sSs 1585 1649 1680 1718 1722 
S33 585 18e ife8 1634 ee ieee 1654 ibe 4 ies 
et} ug ces??? . 13841783 

o3 NSN ag92g HS ALIN 13231774 
4H 92h 7B ALR 19 gi a eT ee oe is 
60 COSFCRCiGC sass 18 1069 10751085 
ne ng ee 
ae] 4 us4 gu gg 1 eg e82 
eek Eo ee He ee ee 
Pee eee eee ee 
1h ies i tees Lees 178 ieee fea. ies? iis fa 
age $e8 = 51=S«n080««1289 S312 =«1SIN 1320 seH 1695 
15531554 | 
1403 1533 
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DDGTOB.P11 CROSS REFERENCE TABLE’ -- PERMANENT SYMBOLS 


419 426 428 429 430 
\ 009. =: 1011 1018 15% 


1 ; 
1868 
1277 
381 


~ 
ao 


sage SEGRE 
oye 


a 
ao - 
Ser 


Bee TEENY F 


~ 


B 5 
4 
ond 
nd 
——— 3 pepe 


ote 


499 


1 


ies 
46 
& 


c 
[ on) 
os) 
“4 
uw 
is 
—~ 


4 
ue 


BES, Bidny 


1859 


b= 


penors DETECTED: 
AULT GLOBALS . ‘GENERATED: 0 


*#D0GTDB poses. SEQ/SOL/CRF/DS: ERF2EN: ABS=DSKM: ‘ODGTOB. Pay 
RTI RATIO: S6/1853. 
ORE USED: x (15 PAGES) 





JO4. 


re runtio xCS. Sk 


Fate stvennatt Mea ares alin dinme kat At vet 


++ oe os es ttt * ++ ++ +++ oppeppey ees tt tt tt ttt Hoe eeeeseor 
KRERKKKKK SOEOOEOOE PAROS AA brrrrrrr rr 
* + 
—— 





4 
ee a eS i AAA AAARARAAA AAD 


+ 


hoacmrnnannamanamecontoorenncnn ead eal cnt mene  n SS TONESTTTNN 


90000001 1111111112222222222333333333- 5c 566666666667777777777seeeeeE 8889999999999 pa00000nd 


